Abstract. Aiming at the numbers of system state parameters and high real-time requirements of real vehicle test, in order to monitor and record various status indicators in actual operation of Multi-Wheel-Independent-Drive(M-WID) Electric Vehicle with in-wheel motor, a real-time monitor recording terminal equipment was developed with CanOe, which is based on CAN bus and FlexRay bus. The practical results showed that the terminal achieved the collecting, displaying, fault alarming and saving of the communication signals in the actual operation of the vehicle in real-time. The monitoring terminal is stable and reliable, which provides a basis for further adjusting the control parameters of the vehicle and improving the control algorithm.
The central controller, low voltage distribution box, engine electric control box, high voltage power distribution box, generator controller, power DC/DC, and display control terminal constitute CAN_A network, state collection box and brake controller constitute CAN_B network, Flexray bus is adopted between the central controller and the drive motor frequency converter.
In real vehicle experiment ,the monitoring terminal needs to realize the function mainly includes the following three parts: Firstly, displaying and monitoring the driver's manipulation signals, high and low voltage distribution instructions, brake signals, steering signal, high voltage pre charge indicator, and low voltage power distribution indication, etc. in real-time. Secondly, displaying and monitoring a variety of vehicle status informations, including speed, yawing angular velocity, battery SOC, bus voltage, motor torque, DCDC working state and fault information, etc. in real-time. Lastly, to alarm when the data exceeds the threshold value and to store the record data for calling later. The data message collected by CanOe hardware box from the bus was transferred to the host computer. According to bus communication protocol, the host computer analyzed and present the data message through the virtual monitoring interface with the CanOe development kit to, and stored desired state information to the host computer in the form of text file.
Bus Communication Protocol Design
In order to ensure that the communication between nodes is accurate and efficient, the communication node ID and the bus communication protocol between CAN network and FlexRay network have been deployed.
Design Of CAN Bus Communication Protocol. From Figure 1 , the CAN bus is articulated by many parts, the transmission data is large, and the CanOe need to collect and parse transmission data from the CAN bus directly.
To the rational use of bus bandwidth, reduce bus redundancy information, improve the bus channel utilization and system reliability, unified coding the communication information on the CAN bus.
Bus control system adopts CAN2.0B extended frame format, according to the PGN code and the extension of the 29 bit identifier (ID) definition, combined with the communication equipment priority requirements, distribute A and B network communications equipment ID, as shown in Table  1 . Defined by the CAN bus data frame format, a single data frame can transmit up to 8 bytes of data, and each node on the bus transmits data with different data volume, in order to avoid the increase in the number of e-mail address, make full use of the data frame length, defining data in accordance with the definition of data bits in the actual encoding, namely a byte of data CAN be multiple information fusion, no longer alone represent the actual information. To send a high voltage distribution box node data as an example, the message described as high-pressure tank sent to the central controller, refresh rate for the trigger mode, asked by the central controller, reply within 20 ms, specific definition as shown in table 2 and table 3 : For more than a single data byte of data information, divide it into two parts in accordance with the Motorola rules, and then put them in the high and low byte of the same message, low byte first and high byte last, as the bus voltage in table 3, as far as possible to ensure the correlation of data contained in the same node, which is convenient for the subsequent parsing.
Flexray Communication Protocol Design. Flexray network adopts bus type network structure, which is dual redundancy bus and divided into A bus and B bus, all nodes devices are connected with A bus and B bus. In order to ensure the redundancy, the A bus and the B bus cable are independent of each other and are not connected with each other, and the independent plugs and sockets are used between each channel bus cable and the node devices.
In the case of motor driver 1, the design of message transmission protocol is shown in Table 4 . Due to large amount of observation data, in order to beautify the interface, convenient observation, import the picture of the actual related parts from outside, transform the display of the enable signal or life signal into the picture; if the data in the monitoring process exceeds a threshold value are shown in red, it is Conducive to timely find the vehicle fault, design interface is shown in figure 10 . Figure 11 is the change curve of post treatment of the vehicle speed and bus voltage data variables which are collected during the operation of the real vehicle. 0~20s is vehicle's starting stage, the accelerator pedal pressed down, the bus discharge drive motor; 20s to 40s, vehicle traveling at a constant speed, generator bus charging, voltage rise; in the 110s and 120s vehicle emergency braking, regenerative braking, bus voltage pump up the super capacitor charging, quickly fall back.
Conclusion
This paper design a data real-time monitoring terminal based on the CanOe bus development platform, realize the effective monitoring of real-time operating state of Multi-Wheel-Independent-Drive(M-WID) Electric Vehicle with in-wheel motor, data management is fast and effective, bus communication is safe and accurate, the monitoring interface is clear and beautiful, and it has achieved the expected design goal.
